Sport-and exercise-related headaches have been recognized over the last 20 years, but their prevalence is unknown. A nine-page questionnaire was used to study the prevalence of sports headaches among two contrasting populations of Otago University students: medical students (n = 178) and physical education students (n = 190). Both populations had a similar response rate of approximately 80%. It was found that 35% of respondents had experienced sport-and exercise-related headaches among the two populations, with similar rates for men and women seen in both. Comparision of the two populations showed no significant difference in the rate of sports headache among women, whereas the men physical education students has a significantly higher rate of sports headache than the men medical students. A high frequency of trauma-related headaches in contact sports accounted for this higher rate among the men physical education students. This study demonstrated that sportand exercise-related headaches are a common problem among university students.
It is well known that almost any sport can cause neurological injuries involving any level of the nervous system. However, it should be emphasized that sport and exercise also induce a wide variety of non-traumatic neurological problems including headache. Sport-and exercise-related headache is an important aspect of sports neurology and sports medicine in general, although it has received little attention and is often misdiagnosed or underreported1. Hippocrates was perhaps the first to describe sports headache as a true clinical entity: 'One should be able to recognise those who have headache from gymnastics exercise, or running, or walking, or hunting, or any other unreasonable labour, or from immoderate venery (Hippocrates)'2.
Individual cases of sports headache have been documented in the literature1 3',4. Epidemiological study of sports headache, however, has not previously been undertaken. The objectives of the study were: (1) to establish the prevalence of sports headache using the questionnaire in two defined populations, medical students and physical education students at the University of Otago; and (2) to make comparisons between these two groups. In selecting the sample population two factors were considered. First, any survey investigating the frequency of headache must be based on a defined population5. Second, the defined population must be suitable for the study, since the prevalence of sports headache is unknown. Therefore the populations were chosen on the basis that they would hopefully exhibit subjects suffering from sports headache. The rates of headache in the study fitted the description of headache sufferers who have experienced sportsrelated headache and other headache at some stage of their lives.
Methods
Two sources of sports headache subjects were established among students of the University of Otago: in the medical student population, the third-year medical student class consisting of 178 students; and in the physical education (PE) student population, the Sports and Leisure studies class consisting of 190 students. The questionnaire was administered to the two populations in a lecture theatre. Although administration of the questionnaire was not random as it allowed a high response rate over a short period of time with the questionnaire easily collected.
The questionnaire was designed so that subjects could follow it through in an easy logical order, requiring only a short period of time. Questions required choice, the respondent placing a tick in the appropriate box. Written answers were kept to a minimum and were clearly specified when expected.
The framework of the questionnaire was based on the standard history-taking of headache, providing information on the onset, time course, characteristic features and associated symptoms of the headache6, adding questions specific to sport and exercise headache. The questionnaire was organized into three sections: (1) (Table 1) . Sports-related headaches of any type were experienced by 40 students in the medical student population (28%) and 63 students in the PE student population (42%), making the overall rate of sport and exercise headache among these students 35% ( Table 2 ). The overall rate of sports headache was 35% in both men and women ( Table 2 ). The overall rate of non-sports-related headache in the two populations was significantly greater in women (62%) than in men (45%) (P<0.004). When comparison between the two populations was made, both men and women PE students showed a greater frequency of sports-related headache. However, the only significant difference produced was between the men PE students and the men medical students (P < 0.02). Comparison between the two populations for both men and women showed no significant difference in past or family history of epilepsy, hypertension, migraine, alcohol or caffeine consumption. Subjects were asked how they perceived their own fitness (four grades from poor to excellent). Both men and women PE students rated themselves significantly fitter than medical students (P < 0. 0002), although among the sports headache population no significant difference in perceived fitness was found. The weekly activity of subjects was indirectly measured by the number of sports or exercises each individual regularly participated in each week. The PE students of both sexes were significantly more active than the medical student population (P<0.0001). Both PE men and women played a significantly greater number of contact sports, e.g. rugby football, than the medical student population (P < 0.0001), and PE students suffering from sports headache played significantly more contact sports than medical students (P < 0.0003 for men; P < 0.03 for women). Although the women populations in the two groups showed no significant difference in their rates of injury, the men PE population suffered a significantly higher incidence of head, neck and back injuries than the men population (P < 0.0003). However, no significant medical correlation was found between such injuries and increased risk of experiencing sports headache. The characteristics of sports headaches in each population were similar. No significant differences were seen in the time course, characteristic features and associated symptoms. The only significant difference was in the initiation of the sports headache. The high rate of involvement in contact sport among men PE students was reflected by a high number of sports headaches initiated by head trauma (60% of sports headache in men PE students compared with 30% of those in men medical students).
Among both the PE and medical students, a large number of sports headache subjects also noticed non-sports headache. Of the men, 67%, and 75% of the women, who had experienced sports headache 
Discussion
The prevalence of sport-and exercise-related headache was determined in medical and PE students of Otago University. We found that approximately one-third of students had experienced sport and exercise headache. Although sports headache was most common among men PE students, overall men and women revealed a similar rate of sportsrelated headache. The questionnaire is the sole source of information in the study and is subject to error. The largest sources of error occur in the design of the questionnaire and the responses of the recipients. The questionnaire was constructed from the best available sources. It was administered on one occasion only -an efficient process providing a high response rate. Non-response bias was introduced into the study by 19% of medical students and 20.5% of PE students who failed to fill in the questionnaire. It is difficult to assess the validity of information gathered in the present study, since no previous questionnaires on sports headache are available and the prevalence of sports headache has never been previously investigated. The frequency of nonsports-related headache in the present study, however, was greater in women than in men, as reported in the literature.
Comparison of the medical and PE student populations was undertaken at various levels. Both populations had a similar response rate of approximately 80%, and were of similar age and marital status. The PE men and women had a higher rate of sports-related headache and were perceived to be more active and physically fitter than the medical students, prompting the hypothesis that a more active population would have a higher rate of sports headache. However, only the men PE students showed a significantly higher rate of sports headache than the men medical students. A higher rate of sports headache in the PE group than in the medical group is more probably due to the fact that PE students participate more frequently in contact sports. Comparison of those suffering from sports headache in each population revealed that men PE students with sports headache participated in contact sport at a much higher rate; 60% of the 28 incidences of sports headache in men PE students resulted from head trauma in contact sport compared with 30% of the 23 men medical students reporting sports headaches. PE men showed a significantly higher rate of head, neck and back injuries, but this factor does not appear to increase significantly the risk of experiencing sports-related headache. Considering that there are 20% fewer men in the PE population, the high number of sports headaches resulting from contact sport appears to be the significant factor accounting for the higher rate of sports headache in men PE students.
A significant correlation showed sports headache sufferers to have a greater rate of other forms of headache than those without sports headache. The majority of non-sports-related headaches, however, were regarded as mild, troubling the subjects only occasionally. No significant correlation was found between sports headaches and specified types of recognized headaches such as migraine. The relationship between spontaneous migraine and sports migraine is discussed in Part 2 of this study. While a number of subjects indicated stress in conjunction with their sports headache, in others exercise provided relief from stress. The majority experienced an improvement in their headache as a result of exercise, and relief of stress was believed to be the main benefit of the exercise8. However, as this was not a random selection, those missing from the population may make the sample not representative of the population.
In conclusion, sport-and exercise-related headache is a common problem among university students. Subjects experiencing sports headache produced a similar distribution among men and women, although it is known that women had a greater frequency of non-sports-related headache. If you answered "yes" to "Question 9", i. e. you suffer from sports-related headache, continue here.
If you answered "no" to "Question 9 ", go to "Question 50".
SECTION C QUESTIONS ON YOUR SPORTS-RELATED HEADACHE
20. Name the principle sport(s) or exercise that involved the headache 21. How did it occur in relation to the sport or exercise?
Tick the appropriate box and also explain how it occurred.
-Before (e.g. some time before the sport) 
